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OVERNIGHT DELIVERY

DEPARTMENT OF THE AIR FORCE
377™ Civil Engineer Division (AFMC)

20 Apr 09

MEMORANDUM FOR MR. WILLIAM C. OLSON, CHIEF
GROUNDWATER QUALITY BUREAU (GWQB)
NEW MEXICO ENVIRONMENT DEPARTMENT (NMED)
PO BOX 26110
SANTA FE NM 87502

FROM: 377 MSG/CEANR
2050 Wyoming Blvd, S.E.
Building 20685, Suite 116
Kirtland AFB, NM 87117-5270

SUBJECT: Stage 2 Abatement Plan, Extraction Well KAFB-ST-105- EX-01 Aquifer Test
Report for Nitrate Contaminated Groundwater, Kirtland Air Force Base (AF B), NM

1 The Natyral Resource Management Branch at Kirtland AFB (KAFB) is submitting the
subject report. The report documents the second aquifer test completed on Extraction
Well EX-01, as part of our aquifer and extraction well reevaluation, as specified in the
revised schedule submitted for the Stage 2 Abatement Plan. An electronic copy of the
report is included for your records.

2. This has been discussed with Mr. Bart Faris of your staff.

3. If you have any questions, please do not hesitate to contact me at (505) 853-3484 or Mark
Holmes at (505) 846-9005.

Chief, R¥sforation Section

Attachments:
1. Aquifer test report
2. Electronic copy of the Aquifer test report



cc:

NMED GWQB, Mr. Faris w Atchs

NMED HWB, Mr. Kieling w Atch 2 only
NMED HWB, Mr. McDonald w Atchs

SNL, Mr. Skelly w Atchs

CH2M, Mr. Johnston w Atchs

USEPA-Region 6 (6PD-N), Ms. King w/o Atchs
HQ AFMC/A7CVQ, Mr. Fort w/o Atchs
AFCEE/EXEC, Ms. Doll w/o Atchs

MWH, Ms Drain w/o Atchs

Admin. Record, CNM, Montoya Campus w Atch 2 only
AR/IR w Atch 2 only

File w Atchs
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21 April 2009

Kirtland Air Force Base

377 MSG/CEVR

2050 Wyoming Blvd SE, Building 20685
Suite 122

Kirtland AFB, NM 87117

Attention: Mr. Mark Holmes, Kirtland AFB Project Manager

Subject: SWMU ST105-EXO01 Interim Stage 2 Abatement Plan Plume 1 Aquifer Test
Report at Kirtland Air Force Base, New Mexico

Contract No.: FA8903-04-D-8674, Delivery Order No. 006
Dear Mr. Holmes:

This letter report presents the results of the aquifer testing performed at extraction well KAFB-
ST105-EX01 to support corrective action decisions related to nitrate contaminated groundwater at
Kirtland Air Force Base (AFB), New Mexico. The aquifer testing was conducted under the Air
Force Center for Engineering and the Environment (AFCEE) Contract FA8903-04-D-8674,
Delivery Order No. 006. All field activities performed during aquifer testing were in compliance
with the Kirtland Air Force Base, Base-Wide Plans for the Environmental Restoration Program
(Kirtland AFB, 2004 update).

If you have any questions or concerns regarding this letter report, please contact me at
(801) 617-3221.

Sincerely,

e

Deborah Drain
Client Service Manager

cc. KrigtieDoll, AFCEE
Douglas Oliver, MWHA SLC-1

File
10619 South Jordan Gateway Tel: 801 617 3200 BUILDING A BETTER WORLD
Suite 100 Fax: 801 617 4200

Salt Lake City, Utah
84095
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1.0 INTRODUCTION

This letter report presents the results of the aquifer testing performed in January 2009 as part of the
Plume 1 Corrective Measures Implementation (CMI) for the Interim Stage 2 Abatement Plan for Solid
Waste Management Unit (SWMU) ST-105 at Kirtland Air Force Base (KAFB), New Mexico. This
aquifer test was performed by MWH Americas, Inc (MWH) on behaf of KAFB under the Air Force
Center for Engineering and the Environment (AFCEE) Contract FA8903-08-D-8777, Task Order (TO)
006.

1.1 Background

Extraction well KAFB-ST105-EX01 was installed in April 2007 for the Environmental Compliance
Program (ECP) pilot study performed under contract number F41624-03-D-8608, Delivery Order 06,
Modification 3. The objective of installing this well was to capture Plume 1 nitrate contaminated
groundwater as part of the ST-105 Interim Stage 2 Nitrate Abatement Plan for ST-105. Asshown in
Figure 1-1, the extraction well islocated at the leading edge of Plume 1 where elevated nitrate
concentrations are consistently above the New Mexico Water Quality Control Commission (NMWQCC)
standard of 10 milligrams per liter (mg/L) (20 New Mexico Administrative Code [NMAC] § 7.1).
Additionally, thiswell isupgradient of production wells KAFB-7 and KAFB-16. The extraction well was
screened within the upper 100 feet of the regional aquifer where the highest nitrate concentrations have
been detected. Below this depth, nitrate concentrations decrease to below groundwater quality standards.

During extraction well installation, two drilling techniques were used due to well depth: air rotary casing
hammer (ARCH) and mud rotary. ARCH was used to drill a pilot boring to total depth to collect
groundwater samplesto determine the vertical nitrate concentration for well screen placement. After
completion of ARCH drilling, mud rotary was used to increase the diameter of the pilot boring for
subsequent well construction. The drilling and extraction well construction information are listed below
in Tables 1-1 and 1-2, respectively. During both ARCH and mud rotary drilling, it was noted that the
boring was not producing as much water as typically observed in the regional aquifer in this area of
KAFB.

The extraction well was initially developed over a period of seven daysin April 2007 using swabbing,
bailing, and surging techniques. Because low well yield continued to be observed using physical well
devel opment techniques, the well was dosed twice with a chemica dispersant, NuWell 220 in an attempt
to improve well yield. An aquifer test was performed in April 2007 following well development that
yielded an unexpectedly low sustainable pumping rate of 18.5 gallons per minute (gpm) resulting in a
calculated hydraulic conductivity of lessthan 1 foot per day (USAF, 2007).

Redevelopment of KAFB-ST105-EX01 was performed in August 2008 and included pumping, bailing,
jetting, and application of sodium acid pyrophosphate (SAPP). SAPP is an inorganic dispersant designed
to disperse clay particles and sediments so that they can be removed during well development. After the
SAPP treatment was conducted, jetting and pumping were used to redevel op the screened interval.
Redevelopment increased production capacity for KAFB-ST105-EX01, supporting the need to conduct an
aquifer test to re-evaluate the pumping capacity of KAFB-ST105-EX01 and recalibrate the groundwater
model for KAFB.

Kirtland AFB 1-1 April 2009
Aquifer Testing of KAFB-ST105-EX01
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Figure1-1. Plume 1 Extraction Well KAFB-ST105-EX01 and Monitoring Well Locations, Kirtland Air Force Base, New Mexico
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Table 1-1 Extraction Wl Drilling Summary

Drill Casing | Effective Boring
Depth Diameter Diameter
Drilling Method (ft bgs) (inches) (inches)
ARCH 0-300 11-3/4 12
ARCH 300 - 580 9-5/8 10
Mud Rotary 0-595 14 14
NA not applicable
bgs below ground surface
ft feet

Table 1-2 Extraction Well Construction Details

Depth Length
Construction Details (ft bgs) (ft) Material
Total boring depth 595 NA NA
Depth to groundwater | 495 NA NA
Sump 585-575 10 Steel with welded 0.5 ft end cap
Screen 575-505 70 10-inch, 0.020-slot stainless steel
Well riser 505-ground 508 10-inch welded steel
surface +3 ft
Filter Pack 595- 484.5 110.5 10/20 Silica sand
Barrier Sand 484.5-478.5 6 Frac-sand
Well Seal 478.5-431 47.5 3/8-inch bentonite chips
Well Seal 431-6 425 Portland cement with bentonite 3% by weight
Protective casing 0-20 20 18-inch diameter steel casing
Centralizers 40-ft centers NA Stainless steel
Surface completion ground surface NA Temporary 4 x 4 x 1 ft cement pad
Locking cover welded to well casing (painted yellow)
4-protective bollards (painted yellow)
NA Not applicable
ft feet
bgs below ground surface

The pilot study results are documented in the Interim Stage 2 Abatement Plan Extraction Well Pilot Study
Report for Nitrate Contaminated Groundwater at Kirtland Air Force Base, New Mexico (USAF, 2007).

The pilot study recommendations were:

« Todelay connecting extraction well KAFB-ST105-EXO0L1 to the Golf Course Main Pond (GCMP)
irrigation line due to the unexpectedly low sustainable pumping rate. At thistime, the low
sustainable pumping rate and subsequent limited impact of nitrate removal on Plume 1 did not
warrant the capital cost of installation of the extraction well operating system, estimated at
approximately $600,000 in 2006 dollars. This cost did not include future operations and

maintenance of the system.

« Tocollect additional hydraulic conductivity datato further assess whether groundwater extraction

isaviabletreatment alternative for Plume 1.

« To perform groundwater modeling for Plume 1 to collect additional information regarding nitrate
migration to further assess the need for groundwater extraction.

Kirtland AFB
Aquifer Testing of KAFB-ST105-EX01
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Based on these recommendations, additional aquifer testing of extraction well KAFB-ST105-EX01 was
performed in January 2009 to assess whether this well would support nitrate removal as part of the
ST-105 Stage 2 Nitrate Abatement Plan.

1.2 Objectives

The aquifer test at KAFB-ST105-EX 01 was performed to evaluate how redevel opment activities
increased well yield and specific capacity, and to evaluate if groundwater extraction isafeasible interim-
stabilization measure for dissolved-phase contaminants in groundwater. The aquifer test objectives were:

o EBEvauateif pumping at KAFB-ST105-EX01 could create a capture zone (i.e., a hydraulic
depression) that would reduce downgradient contaminant migration (i.e., provide containment of
nitrate contaminated groundwater).

o Assessthe connectivity (or lack thereof) of groundwater flow paths intersected by KAFB-ST 105-
EXO01 and the observation wells.

« Estimate hydraulic properties and characteristics (e.g., hydraulic conductivity, transmissivity,
storativity) of the nitrate contaminated zone of the regional aquifer.

« Evauateif pumping KAFB-ST105-EX01 could remove significant contaminant (nitrate) mass.

o EBvauateif pumping would mitigate nitrate migration to KAFB-16 (a downgradient production
well).

1.3 Approach
The aquifer testing was performed in accordance with the guidance presented in the following plans:

« Final Base-Wide Plans for Investigations Under the Installation Restoration Program, 2004
Update, Kirtland Air Force Base, Albuquerque, New Mexico (base-wide plans [BWP]) (USAF,
2004); and

« SWMU ST-105 Stage 2 Abatement Plan Extraction Well KAFB-ST105-EX01 Aquifer Test Work
Plan for Nitrate Contaminated Groundwater at Kirtland Air Force Base, New Mexico (USAF,
2008).

The applicable procedures outlined in the BWP were followed for field activities unless specifically
modified by the task-specific work plan. The KAFB Base-Wide Health and Safety Plan (Appendix F of
the BWP) was also followed for all field activities unless specifically modified by the task-specific health
and safety plan, included as an attachment to each of the task-specific work plan listed above.

Kirtland AFB 1-4 April 2009
Aquifer Testing of KAFB-ST105-EX01
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1.4 Report Organization
The report is organized as follows:

« Section 2.0 describes the aquifer testing and analysis procedures.
« Section 3.0 presents the results of the aquifer testing.

« Section 4.0 presents the conclusions of the aquifer testing and recommendations for future work
based on the results of the aquifer testing.

Kirtland AFB 1-5 April 2009
Aquifer Testing of KAFB-ST105-EX01
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2.0 AQUIFER TESTING AND ANALYSIS PROCEDURES

2.1 Aquifer Testing Procedures

The KAFB-ST105-EX01 aquifer test included the following:

1
2
3.
4

The aquifer testsincluded extraction well KAFB-ST105-EX01 and three monitoring wells, KAFB-0508,
KAFB-0507, and KAFB-0523, that were used as the observation wells. The well locations are shown on
Figure 1-1. Thewell completion details are provided in Table 2-1. Originally, production well KAFB-7
was to be used as an observation location; however, the transducer cables could not be lowered into the

A background monitoring test,

A variable pumping rate (step) drawdown test,

A constant discharge rate test, and

A recovery test.

well due to the pump assembly.

The aguifer testing took place between 12 and 21 January 2009 in accordance with the procedures

detailed in the SWMU ST-105 Stage 2 Abatement Plan Extraction Well KAFB-ST105-EX01 Aquifer Test

Work Plan for Nitrate Contaminated Groundwater at Kirtland Air Force Base, New Mexico (USAF,
2008); hereafter referred to as the Work Plan.

Table2-1 Observation Wells and Pumping Well Construction Details

Measuring Bottom
Point Groundwater | Groundwater | Top of of Well Total

Elevation Depth Elevation Screen | Screen | Diameter Depth
WELL ID (ft) (ft) (ft) (ft) (ft) (in) Northing Easting (ft)
KAFB-
ST105-
EX01 5348.45 497.76 4850.69 505 575 10 1470463 404500 585
KAFB-0507 5356.15 502.05 4854.10 482.3 507.3 4 1469846 405526 512.3
KAFB-0508 5349.21 498.70 4850.51 481 506 4 1470510 404552 508
KAFB-0523 5347.84 493.42 4854.42 600 625 4 1470478 403574 627.5
ft feet
in inches

Aquifer Test Equipment and Data Collection. The following equipment were used for the aguifer test:

A 25 horsepower (hp) Grundfos submersible pump was used for the step and constant rate tests.

The pump was set at 574 feet (ft) below the measuring point (bmp) in extraction well KAFB-

ST105-EX01.

An In-situ® BAROTROL L was used to monitor barometric pressure during al testing. It was set
30 ft. below the measuring point in extraction well KAFB-ST105-EX01.

Kirtland AFB

Aquifer Testing of KAFB-ST105-EX01
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o In-situ® Level TROLLS® model 700 water-level transducers were used to record water-level
responses during all tests. Transducers were set at 514 ft. bmp in monitoring well KAFB-0508,
515 ft bmp in monitoring well KAFB-0507, 513 ft bmp in monitoring well KAFB-0523, and 563
ft bmp in extraction well KAFB-ST105-EXOL.

« Electric water-level sounders were used to collect manual depth to groundwater measurements
during the testing in the event of transducer failure.

Water level measurements were collected electronically and manually as specified in the Work Plan and
listed below in Table 2-2. Water levels were measured prior to the background, step, and constant rate
testing using the manual water-level indicator and recorded on the aquifer test field forms. The manual
water level readings were collected as scheduled in the Work Plan to determine pump and transducer

probe placement.

The water-level response to aquifer testing was checked manually to confirm that the transducers were
working correctly, to confirm that the initial response was not out of range relative to the theoretical
water-level response, and that the aquifer response was reasonable. During the testing, transducer
recorded water levels were evaluated routinely using the Win-situ® 5 software designed to work with the
In-situ® Level TROLL®.

Table2-2 Aquifer Test Water Level Monitoring Freguencies

Time Period (Hr) Pre-Test Step Test Constant Rate Test Recovery Test
0t0 0.5 10 min® 10 sec? 10 sec? 10 sec?
once®® 1 min® 1 min® 1 min®
10 min°® 10 min®
05t01 10 min® 1 min® 1 min® 1 min®
5 min® 5 min® 5 min®
10 min°® 10 min®
1to?2 10 min® 5 min? 5 min® 5 min?
10 min® 10 min®® 10 min®®
2t08 10 min® Repeat for each 10 min® 10 min?
step 30 min°° 30 min®°
81to 12 10 min® NA 10 min® 10 min®
1 hr®® 1 hr®®
12to 72 10 min® NA 10 min® 10 min®
once each day”® 4 hr° 12 hr”®

ZPressure transducer/datalogger
Manual measurements in test well

®¢ Manual measurements in monitoring wells

hr hour

min minute

NA not applicable
sec second

Note that water level monitoring only is required in the extraction well during the step test.

2.1.1 Background Test

The purpose of the background test was to establish water-level baselines and to evaluate other potential
causes of water-level changes not caused by pumping in KAFB-ST105-EX01 (e.g., long-term trends,
barometric pressure changes, diurna influences). Baseline water levels were monitored with Level

Kirtland AFB
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TROLL 700 transducers for approximately 72-hours prior to the pumping testsin KAFB-ST105-EX 01,
KAFB-0507, KAFB-0508, and KAFB-0523 (except KAFB-ST105-EX01 in which two days of transducer
background water levels were collected). Water levels were measured every ten minutes with Level
TROL Ls during the background test in KAFB-ST105-EX 01 and observation wells KAFB-0507, KAFB-
0508, and KAFB-0523. Background monitoring began on 12 January 2009 and continued until 15
January 2009. Water levels also were measured manually with an electric water-level sounder on adaily
basis during the background test.

Barometric pressure was also measured every ten minutes with a barometric-pressure transducer
(BAROTROLL) during the background test, as well as during the step, constant rate discharge, and
recovery tests. The barometric-pressure transducer was installed in monitoring well KAFB-ST105-EX01
approximately 30 feet below ground surface to minimize diurnal temperature variations, which could
result in changes in measured barometric pressure due to heating and cooling of the pressure transducer
rather than actual changes in atmospheric pressure. Manual water levels were collected during the entire
testing program.

212 Step Test

A variable pumping rate drawdown test (hereafter referred to as a step test) was performed at KAFB-
ST105-EX01 to determine if the well would yield sufficient water to perform a 72-hour constant rate
discharge test and to establish the optimal pumping rate for the constant rate dischargetest. The step test
was performed on 15 January 2009 by pumping KAFB-ST105-EX01 at successively higher rates. Steps
were performed at pumping rates of 25, 40, 53, and 55 gpm. Each step ran for approximately two hours
each. Based on existing site data it was anticipated that the maximum pumping rate would not exceed 45
gpm; however, based on the results of the step test it was determined that the sustainable pumping rate
would exceed 45 gpm. KAFB was notified of the higher pumping rate and approval was granted to run
the pump at arate higher than specified in the Work Plan. Manual and electronic measurement
frequencies complied with the Work Plan.

2.1.3 Constant Rate Test

KAFB-ST105-EX01 was pumped at a constant rate of 53 gpm (determined by the step test) for 73 hours
during the constant rate test from 13:00 MST on 16 January 2009 and ending at 14:00 MST on 19 January
2009. Following the step test and prior to the start of the constant rate test, the water level in KAFB-
ST105-EX01 was allowed to recover to 99.9 percent of its pre-pumping level (prior to step testing).
During the constant rate test, water levels were monitored in KAFB-ST105-EX01, KAFB-0507, KAFB-
0508, and KAFB-0523 to evaluate the effects of long-term pumping, and to calculate aquifer parameters.
Manual and electronic measurement frequencies complied with the Work Plan.

2.1.4 Recovery Test

Immediately following the constant rate test (starting at 14:00 on 19 January 2009), water levels were
monitored for a period of approximately 67.5 hours for the pumping well to 73.5 hours for the
observation wells. The purpose of this monitoring was to eval uate how water levels recovered after
pumping from KAFB-ST105-EX01 was stopped. Manual and e ectronic measurement frequencies
complied with the Work Plan.

Kirtland AFB 2-3 April 2009
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2.2 Data Analysis
2.2.1 Water-L evel Data Corrections

Prior to analysis of aquifer tests, water-level data collected during the constant rate and recovery tests
were corrected for the observed long-term water-level trends and changes associated with barometric
pressure fluctuations. To calculate the barometric effects, water level and barometric pressure data from
the background test were fit with alinear regression. For example, the water level in KAFB-0508
changed by 0.0517 feet per millimeter of mercury (ft/mm Hg) change in barometric pressure. Using this
relationship, the effects of barometric pressure changes were removed from the data for KAFB-0508 for
the constant rate and recovery tests by multiplying the change (-0.0517 feet/mm Hg) by the barometric
pressure (normalized to the barometric pressure at the start of the test) and then subtracting this value
from each corresponding water level data point. To calculate long-term trends, the background test data
were corrected for barometric pressure then fit with alinear regression (water level vs. time). The slope
from the linear regression for KAFB-0508 was 0.039 feet/day indicating an increasing water level trend
during the background test. Using this relationship, the long-term trend was removed from the
KAFB-0508 water-level data for the constant rate and recovery tests were corrected by subtracting
0.039 feet/day from the water levels. For this analysis, this rate of water level increase was assumed to
occur throughout the constant rate and recovery tests. Following removal of barometric pressure effects
and long-term trends, the resulting water levels had a small-scale periodic variation of less than 0.05 feet
with aperiod of approximately 12 hours. This variation occurred throughout the background, constant
rate and recovery test and is likely aresult of earth tides.

Several studies have shown how water levelsin aquifers vary due to earth tides, which are caused by the
gravitational pull of the moon (Marechal et al., 2002; Hsieh et al., 1988; Bredehoeft, 1967). Measurable
water-level fluctuationsin wells are caused by the dilation of the earth due mainly to the position of the
moon and the sun (Marecha et a., 2002). Dueto the relative small magnitude of variation caused by
earth tides (less than 0.05 feet), these were not removed from the data. If the earth tides had obscured the
drawdown results, they would have also been removed.

2.2.2 Aquifer Test Analysis

To estimate transmissivity, hydraulic conductivity, and storativity of the hydrostratigraphic unit
intersected by KAFB-ST105-EX01, the water-level displacements (drawdown) versus time data during
the constant rate discharge and recovery tests were analyzed using the standard well hydraulic analysis
methods with the aquifer test analysis program AQTESOLV® (Duffield, 2003). Water level datafrom
the constant rate and recovery tests that had been corrected for barometric pressure effects and long-term
trends were used in the analysis. The aquifer was assumed to be unconfined and assumed to have a
saturated thickness of 67 ft. Thiswas calculated using the pre-pumping static depth to water value of 498
ft. extending to the top of the confining layer of silt at a depth of 565 ft. Observations wells KAFB-0507
and KAFB-0523 did not appear to show aresponse to pumping (i.e., no drawdown observed), thus
aquifer characteristics could not be calculated with water level data from these two wells.
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2.3 Investigation Derived Waste

Investigation Derived Waste was handled in accordance with the Waste Management Plan (Appendix E
of the BWP;, USAF, 2004). The types of IDW generated during the pilot study include personal
protective equipment (PPE), miscellaneous disposable equipment, and water pumped from KAFB-
ST105-EX01. All field activities were conducted in Level D PPE; therefore, the only PPE that were
discarded was disposable work gloves. The PPE and miscellaneous disposable equipment (e.g., paper
towels, gloves, etc.) were discarded as non-hazardous municipal wastein the KAFB landfill. The KAFB
permit for waste disposal isincluded in Attachment B.

All water from the aguifer testing program was discharged to a surface water drainage feature near the
wellhead under the existing KAFB National Pollution Discharge Elimination System (NPDES) permit.
The KAFB NPDES permit requires that nitrate+nitrite concentrations in the discharge water be less than
the New Mexico Water Quality Standards for Interstate and Intrastate Surface Waters; Irrigation,
Livestock Watering, and Wildlife Habitat Uses, 20.6.4.900J NMAC standard of 132 mg/L. The highest
nitrate concentration measured in groundwater from KAFB-ST105-EX01 was 33 mg/L (March 2007),
whichis below this standard. Approximately 250,000 gallons of water were discharged during the
aquifer testing. An energy dissipation device approved by KAFB prior to groundwater discharge was
used to prevent erosion of the ground surface during discharge of the water.

Kirtland AFB 2-5 April 2009
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3.0 AQUIFER TEST RESULTS

3.1 Background Test

Water levelsincreased steadily during the background test in all wells. These increases in water levels
ranged from 0.018 to 0.038 feet/day during the background test for the four wells monitored. The cause
of thiswater-level increase is unknown, but likely aresult of regional recharge. In addition to long-term
trends in water levels, water levels also showed response to barometric pressure changes and earth tides.
In all cases, water-level changes associated with barometric pressure changes had a maximum variation of
approximately 0.13 feet during the test period. Following removal of barometric pressure effects and
long-term trends, the resulting water levels had a small-scale periodic variation of less than 0.05 feet with
aperiod of approximately 12 hours, likely were the result of earth tides.

3.2 Step Test

Theresults of the step test are listed in Table 3-1. Specific capacity values were calculated with the
pumping rate and drawdown data collected at the end of each step. Water level datafrom the step test are
provided in Figure 3-1. The water level recovery observed between the 53 gpm and 55 gpm step was a
result of discontinuation of pumping for 20 minutes while the one-inch diameter discharge pipe was
replaced with two-inch diameter discharge pipe in to achieve a higher pumping rate.

A pumping rate of 15 gpm was attempted for the first step, but a steady pumping rate could not be
maintained. Asaresult, this step was discontinued and the water level in KAFB-ST105-EX01 was
allowed to recovery prior to starting the 25 gpm step. Although the aguifer would support a pumping rate
greater than 55 gpm, the pump used for the test (25 hp) was operating at maximum capacity due to well
depth and lift, thus the rate could not be increased above 55 gpm. The one-inch diameter discharge pipe
was replaced with two-inch diameter discharge pipe towards the end of the step test to try and achieve a
higher pumping rate, but was minimally successful. Because this pumping rate was not significantly
greater than that of the previous step, the step was not run for the full two hours. To allow for minor
adjustments (increases) in pumping rate during the constant rate test, the pumping rate was set at 53 gpm.

Table3-1 KAFB ST-105 EX001 Step Test Results (15 January 2009)

Step Pumping Rate Drawdown Specific Capacity Duration
(gpm) (ft) (gpm/it) (hours)
1 25 2.2 11.4 2
2 40 4.5 8.9 2
3 53 6.8 7.8 2
4 55 6.8 8.1 0.5
ft feet
gpm gallons per minute
Kirtland AFB 3-1 April 2009
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Figure 3-1. KAFB ST-105 EX001 Step Drawdown Test (15 January 2009)
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3.3 Constant Rate Test

During the constant rate test, KAFB-ST105-EX01 was pumped at approximately 53 gpm for 72 hours.
The water level in KAFB-ST105-EX 01 declined by 6.9 feet during the test (see Figure 3-2), resulting in a
specific capacity of 7.7 gpm/ft of drawdown, which corresponds closely with the specific capacities
calculated for the last two steps of the step test. Pumping of well KAFB-ST105-EX01 impacted water
levels by up to 0.3 ft. in KAFB-0508 (see Figure 3-3), which islocated approximately 70 feet from
KAFB-ST105-EX01, indicating that thiswell is hydraulically connected to KAFB-ST105-EX01. The
elevation of the screened interval of monitoring well KAFB-0508 corresponds with the top portion of the
screen in KAFB-ST105-EX01. Minor diurnal variations evident in the data are attributable to earth tides,
but are insignificant relative to the drawdown caused by pumping at KAFB-ST105-EXO1. The water
levelsin the other observation wells (KAFB-0507 and KAFB-0523) showed no changes related to
pumping at KAFB-ST105-EX01, either prior to or following correction of water levels for long-term
trends and barometric pressure changes (see Figure 3-4 and 3-5). KAFB-0507 and KAFB-0523 are 1,197
and 927 ft. from KAFB-ST105-EX01, respectively.

Kirtland AFB 33 April 2009
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Figure 3-3. Water Levelsin KAFB-0508 During the Constant Rate and Recovery Tests
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Figure 3-4. Water Levelsin KAFB-0507 During the Constant Rate and Recovery Tests

0.5 | |
—e— Corrected Water levels | f\/\L

| |
0.4 19 . Uncorrected Water levels I I
I / |
£ 03 : f :

— [ ]
g | SN i
2 0.2 - ' l
g ~ |
= (.] P ¥ o ’ |
g I I
] | |
= ) I I
|

v
-0.1 A : :
|-«—— Constant Rate Test > | Recovery Test ————
-0.2 : — ‘ ‘ '
0 2000 4000 6000 8000

Time (minutes)

Figure 3-5. Water Levelsin KAFB-0523 During the Constant Rate and Recovery Tests
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3.4 Recovery Test

The water-level in the KAFB-ST105-EXO1 recovered by 6.7 feet within eight minutes (approximately

97 percent of drawdown). Recovery datain KAFB-ST105-EX01 continued to be collected until 09:30 on
22 January 2009 (67.5 hours). Water levelsin KAFB-0508 began to recover approximately three minutes
after pumping of KAFB-ST105-EX 01 was stopped and had recovered by almost 75 percent after one
hour. Recovery datain KAFB-0508 continued to be collected until 15:30 on 22 January 2009 (73.5
hours). Water levels were monitored in KAFB-0507 and KAFB-0523 during the recovery test, but no
response attributable to the aquifer test was visible.

3.5 Aquifer Characteristics

The corrected water-level datafor KAFB-ST105-EX01 and KAFB-0508 were analyzed to estimate
aquifer hydraulic property values. The results of these analyses arelisted in Table 3-2.

Using water level data from extraction well KAFB-ST105-EX 01, atransmissivity of 8,800 ft*/day and
hydraulic conductivity of 131 ft/day were calculated using the Cooper Jacob straight line method (see
Figure 3-6). The Theis method was attempted, but a good fit of the data could not be achieved.
Storativity cannot be calculated in the pumping well due to energy losses as the water rushesinto the well
(Fetter, 1988).

For observation well KAFB-0508 the transmissivity of approximately 16,500 ft¥day was calculated using
the Theis method using both drawdown and recovery data (see Figure 3-7). Assuming an aquifer
thickness of 67 ft, the hydraulic conductivity calculated is 246 ft/day. The storativity calculated using the
Theis method using both drawdown and recovery data, is 0.05 (dimensionless). The higher values of
transmissivity and hydraulic conductivity calculated with water level datafrom KAFB-0508 relative to
those calculated with data from KAFB-ST105-EX 01 are likely due to well losses and well inefficiencies
in the pumping well. Therefore, the aquifer parameter values cal culated with data from KAFB-0508 are
more representative of the aquifer.

Table 3-2 Aquifer Test Results

Distance
Hydraulic Saturated from
Conductivity | Transmissivity Storativity Thickness | pumping well | Method
Well ID (ft/day) (ft2/day) (dimensionless) (ft) (ft) Used
KAFB-ST105- Cooper
EX01 131 8,800 NA 67 0 Jacob
KAFB-507 NA NA NA 67 1197 NA
KAFB-508 246 16,500 0.05 67 70 Theis
KAFB-523 NA NA NA 67 927 NA
Kirtland AFB 3-6 April 2009
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KAFB-EX001 AQUIFER TEST ON PUMPING WELL

Data Set: \...\EX001 drawdown-recoveryCooperJacobagt.aqt
Date: 02/06/09 Time: 12:53:34

PROJECT INFORMATION

Company: MWH Gilobal

Client: KAFB

Project: 1971105.06010302

Location: Albuequerque, New Mexico
Test Well: KAFB-EX001

Test Date: January 16-22

AQUIFER DATA

Saturated Thickness: 67. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)

KAFB-EX001 0 0 KAFB-EX001 0.416666 0
SOLUTION

Aquifer Model: Unconfined Solution Method: Cooper-Jacob

T = 8776.9 it%/day S = 6.728E-26

Figure 3-6. Cooper Jacob Method of Analysis of KAFB-ST 105-EX01 Drawdown Data

Kirtland AFB 3-7 April 2009
Aquifer Testing of KAFB-ST105-EX01



KAFB-ST105-EX01 Aquifer Test Report

< .
(0] 4
(&]
o 6
& 0.1 i
o) = g
° ; E
2
o ' E
5 |
o L4 g

0.01

0.1 1. 10. 100. 1000. 1.0E+4

Time (min)

KAFB-0508 DRAWDOWM/RECOVERY AQUIFER TEST

Data Set: \...\0508-Drawdown-recoveryThies.aqgt
Date: 02/06/09 Time: 12:52:08

PROJECT INFORMATION

Company: MWH Gilobal

Client: Kirtland AFB

Project: 1971105.06010302
Location: Albuequerque, New Mexico
Test Well: KAFB-EX001

Test Date: January 16-22, 2009

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)

KAFB-EX011 0 0 KAFB-0508 70 0
SOLUTION

Aquifer Model: Unconfined Solution Method: Theis

T = 1.845E+4 ft2/day S  =0.05728

Kz/Kr = 0.0007347 b =67. ft

Figure3-7. TheisMethod of Analysis of KAFB-0508 Drawdown and Recovery Data
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4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusions

Prior to redevelopment, extraction well KAFB-ST105-EX01 did not perform as expected due to low
sustainable pumping rates. Data collected during well re-development in August 2008 suggested that the
redevelopment had improved well performance, which was confirmed by the aguifer test performed in
January 2009. The aquifer test yielded aquifer parameter values that are more consistent with the original
expectations for the aquifer and the values used in the groundwater model of the area constructed by the
USGS (McAdaand Barroll, 2002; Ruskauff, 2003). Additionally, the results of the aquifer test indicate
that a pumping rate greater than 55 gpm is sustainable for extraction well KAFB-ST105-EX01.

These data are of sufficient quality to meet the objectives of this project, which were to:

« Evauateif pumping at KAFB-ST105-EX01 could create a capture zone (i.e., a hydraulic
depression) that would reduce downgradient contaminant migration (i.e., provide containment of
nitrate contaminated groundwater).

« Assessthe connectivity (or lack thereof) of groundwater flow paths intersected by KAFB-ST 105-
EX01 and the observation wells.

« Estimate hydraulic properties and characteristics (e.g., hydraulic conductivity, transmissivity,
storativity) of the nitrate contaminated zone of the regional aquifer.

« Evaluateif pumping KAFB-ST105-EX01 could remove significant contaminant (nitrate) mass.

« Evauateif pumping would mitigate nitrate migration to KAFB-16 (a downgradient production
well).

Based on a preliminary assessment the aquifer test results indicate that use of extraction well KAFB-
ST105-EX01 to remove Plume 1 nitrate contaminated groundwater will meet the objectives of the Stage 2
Abatement Plan for nitrate capture and nitrate mass reduction in groundwater. The aquifer test data will
be used in the MODFLOW and MT3DM S groundwater flow and contaminant transport modeling
(performed under separate contract) that will further assess nitrate capture and mass reduction.

4.2 Recommendations

Based on the aguifer test data from April 2007 and the initial well development results from April 2007 it
was thought that the maximum size pump that could be used for the aquifer testing was 25 hp; if alarger
pump was used for the test the groundwater discharge would be insufficient to cool the pump resulting in
pump damage. However, the results of the aquifer testing are favorable, and indicate that a pumping rate
greater than 55 gpm can be sustained. 1n addition, preliminary results (unpublished) of the groundwater
modeling indicate that a pumping rate of approximately 140 gpm may be sustainable. However, these
data are extrapolated from the results of the aquifer test and actual pumping data are needed to further
assess sustainable pumping rates. It isrecommended that additional aquifer testing be performed to
determine the maximum sustainable pumping rate for this well to refine the groundwater model and
further refine the capture zone analysis. In addition, if thiswell is brought on line to support groundwater

Kirtland AFB 4-1 April 2009
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extraction as part of the ST-105 nitrate abatement plan; these data will be required for determining the
size of permanent pump to be installed in the extraction well.

Kirtland AFB 4-2 April 2009
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a4 5¢4.3) 28,95
L5 ﬁ“},ﬂz_ 93, 75
a b 504.3z 53 95
27 |529.3¢ 59.95

Conversion Factors: 1 PSI = 2.31 feet 1 cubic foot = 7.48 gallons



AQUIFER TEST DATA SHEET

Page _Eof _ﬂ

Y

s

(GBSERVATON WELLS)
Pum ping
PROJECT NAME: PROJECT NO: PIEZO NO: /( /V/’ /6 = E X -0 /
DATE PUMP DEPTH: TEST NO: _5&5_'@%_
TYPE OF TEST. PUMPED WELL NO: DISTANCE FROM PUMPINGWELL:
MEASURING EQUIPMENT: HYDROGEOLOGIST:
r Time Data o Water Level Data Time Data Water Level Data
Pump On DCate/Time Pretest Water Level Continuation Continuation
Pump Off Date/Time. Static Water Level
Duration of Aquier Test Measuring Point L J 174 4'
Pumping levation of Measuring Pont : - al
M,__l,,v'_ il : 5¢ gpm Wi o [., 1/,1 /d( k// Je’ (,:p-ﬂ:t 7/1#0'» 4
. g ' e S
s | i3 : sl 83 .o
i2 14| @ §3 | E:|i:
Date Time (ft) (XD) (gpm) Date Time (ft) (XD) {gpm)
Ay 1307 33,7
29 |5cy 8: 53.95
30 Y, 59,95
35 |5p4.35 54.065
Y40 |524,3L 5400
45 |5c9.3¢ 540
60 |54 34 59.00
¥ ey dz2] 5Y, . |
Lo 152792} 5.9/
7873150449 59,3/
Yo Pridy 5, 3|
70 |S509.¢ SY.96
/e |58 Y4 59,3
ne PoY.3¢ S¥-91]
/20 50y, 5Y-<f

Conversion Factors: 1 PSI = 2.31 feet

1 cubic foot = 7.48 gallons



AQUIFER TEST DATA SHEET
page / ot /.

(PUMPING WELL)
KHF/3 17z - 2 24
S P}TE! 5-09 sepinithons 5797 s Sleps 2P gunr
TYPE OF TEST é iﬂ PUMPED WELLNO: /= X =02/ DISTANCE FROM PUMPING WELL. ¢
MEASURING EQUIPMENT: HYDROGEOLOGIST.
Time Data Water Lavel Data
Pump On. Date/Time, it} | Pretest Water Level
Pump Off Date/Time i) | Statc vater Level: Water
Du:r:hon of Aquider Test. Measuring Point: i
Pumping Elgvabon of Measuring Pont
Recovery ?ﬁ ?ﬂﬂ
3 4 é
£x | B e § 2 £
2133 ] £ i § < 2 B | Comane
g.i' EE 2; & i 5 =
Dale {n:n} [rr:n.'! (m (20 igpm}
15209 © 497 6% i
5 Bey. 73 54 A%
/0 524.90 5947
/5 50998 59.93
a0 5p5.03 5990
27 50509 59.9¢
30 50510 54.9¢
On TMs Tesd | we 2t Hel/” |SeeXon lwith die/ /3]
$lewt 2| svel 1'd de rov 2.
e d e p

A $lva 130 br/we Y ¢h
qe¢H. ' n v ,
(g lend. !

Conversion Factors: 1 PS5l = 2.31 fest 1 cubic foot = T 48 gallons



AQUIFER TEST DATA SHEET
Page L of é

(PUMPING WELL)
novecriae: KHELB.  procrvo: LXTNZ. 060090/, o %ﬁﬁi
DATE j "'f f s % PuMpoEPTH: O 7Y &0 ' tesTho 55
TYPE OF TEST: PUMPED WELL NO: A = DISTANCE FROM PUMPING WELL: ‘E
MEASURING EQUIPMENT: HYDROGEOLOGIST:
Pump On E::rr?:: /2 1 | Protestviater Level ' 7
Pump Off: Date/Time {t) | Static Water Level:_* . Water
Duration of Aquifer Test: ?3 }[F-? Measuring Point: ﬁf U Sh—
Pumping Elevation of Measuring Point:
Recovery:
3 N o
i3 é} g el E g | 2
w w e E a § C:rrmnu‘:ghdnm
HHIE IR AR I
Cate fn:i-r} {rl':n} () (XD {gpmj
[<l6-09| 1 S04 53 37
2 503.50 52 79
3 3¢8-70 53 74
f 50%.5) 5.4 %
1 -3 )03 5 53, (%
L 503.5C 5063
b 508-5¢- 52.79
% %395 59.c 4
G 5¢05.9 53-L %
/0 29.9% 534 %
’ // 50399 52.7¢
/2 50400 5., %
] 3 5eY.0 | 58 -5
| 4 So4.er 53:5Y
)5 5049 0% 5t
/(s 509 03 505 Y
/"1 Se 0 £2-5 ¢
/¥ S0y @ ¢ 5853
/9 50900 5953
kY w04 59,59
3/ Sed e 524 ¥
24 4.0 ¢ 524%
a3 0404 52 4
24 o401 59499
a5 504.07 S2-4 ¢
[ 2 50907 53 45
J 27 504 ©%] 33-4%

Converskon Factors: 1 PSI = 2.31 feet 1 cubic fool = 7.48 gallons



AQUIFER TEST DATA SHEET z 5
L (PUMPING WELL) Page & of =2
. PROJECT M F PROJECT NO: J‘f'f"‘w zl WELL NO: rﬁ at.. T.ff.ﬁ‘ -3 E-AX"F&/
DATE - L PUMP DEPTH: K7y TEST NO. ens Tan'l AT e
TYPE OF TEST PUMPED WELL NO _mu DISTANCE FROM PUMPING WELL: ﬁ
MEASURING EQUIPMENT: = HYDROGEOLOGIST. z
'mﬁm —
Pump On. Date/Time (1] Pretest Whater Lavel
Pump Off. Dated Tirme r) | Static Watar Lavel: Water
Ourabion of Aquifer Test: Measuring Point; Ry
Purmping Elevation of Measuring Point;
Rocovery S; . ‘9"? ?’f"&.
= % " z | ¢
gﬁ ga 2 !g E ﬁé : Comments an factors
HUIB IR R
Oato qin) m:nj (L (XD) (gpm)
(F/607(2% S0d0¢ 53.9¢]
[ 29 S04, 0] 53 4%
| o0 Ao, o4 5.4 %
‘ 35 504.10 50,579
Y (i Yo 5c9-/] 59.53
~ ys 5p04).42- 59.4%
o 504.13 63 53
55 Jed. | 5 5'.’1,53‘
8 i 5o .o 535y
} 70 50949 52. 9%
f 14 S0yl 5 a4
&0 604 1/ 5053
100 5c4. 1)/ Sd.5F
14 Xey. /L Sa-53
/40 5¢4,/3 52.53
/62 504.18 5. 5%
J§ & 504.3 | 5ALY
_ |#/0 5094. 8L 53¢
a9 509-2% by J
270 5729,3p 53,74 (DAY
weo | 300 5c4.39 5294 Jov ¢
Lo 330 ved e 53 59 30T g8 854D
100 360 504 2° 53.1 9 panlog
19€ 39467 504, 5.9
% Yo 504.3 2 | 532.949
i 14 &0 504 .31 5299
G arTel 56932 5 7.09

Conversion Factors: 1 PSI = 2.31 feel 1 cubic foot = 7.48 gallons
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AQUIFER TEST DATA SHEET
(PUMPING WELL) Page -/ “fz.
waicrine KBEB v 1A weuno KA ERZ-$1108- EXpp/
DATOEE % PUMP DEPTH _'S;ZL restwo _ L2 ing TAL 7?5'3”"-
TYPE OF TEST: PUMPED WELL NO- DISTANCE FROM PUMPING WELL:
MEASURING EQUIPMENT W LP g A_Lﬂ HYDROGEOLOGIST. HWH—
—— ;‘-":;._—T.m-‘—h— e —]
Pump On. Date!/Time 1) | Pretest Waler Lovel H ! 2‘ f ZE
Pumg O Data/Time it) | Stavic Water Level: Water
Duration of Aquifer Test: Moasuring Point: i
-= -
%5 gé 2 . ig -::-E g i Commants on factors
HHIB AR AR
Date {":ﬂ] {l'l:l'l:l (L] X0 (@pmy)
)-1b-09 (590 50%.33] 53.0¥
| (Y de) 50Y.3Y 5299
( (o0 SOY 3¢ 53.0%
J]-17-01 |73.0 504 3o 53. 09
Ao 504 4O 57. 24 P |
Jaop 504.49 5809 | — Zilir
1940 »g%f 299 ;
/¢§0 04.9% 5.9 | wds%/ R fal Teln/ e 1912,
1430 504 .5F 53,17 | S5039Y  Woaleg 7272/
J-180F |10 5042 53,24
Byso SOt 1 16290 | (0¥ 70Y  Wis/Tnl £ /7080W)p
Y0 5c4 ¢ 5319 | 57|y s/4 B oalog
'ﬁﬁ ;;vj .5Y 53.99 i
J ) 5859 {équ Fgoy /
30|  Is0y.m6~ $3.19 |£Y5229
|<19-09 |%e0 604.55 55.09
3990 [20%.99 h3 o4 | 1 A58
Jo¥0 5044 4 53, 94
320 504.5 | 59.99
Rg Ta[ 7o° /fz_g&_g_&ft 1 c—| 297, 7¢3
Hnally Th¥a [/ehn Cl Fouksh | whs + 5{‘5,33?

Conversion Factors: 1 PS5l = 2.3 feet 1 eubic foot = 7.48 gallons












50

AQUIFER TEST DATA SHEET
(OBSERVATION WELLS) page / of /.
PROJECT NME:M erovectno. L9777/ 2- PIEZO NO: MﬁF/«f P50
paTE__L—1Z —O PUMP DEPTH: JAVE restno._[3ad K e #un A
rvreoF TesT _Aqul A vx pumpepwewLno-LSA FIE - Je X -0/ oistance From PUMPING WELL:
MEASURING EQUIPMENT._Ln2, Vv Wi T HYDROGEOLOGIST:
Time Data Water Level Data Time Data Water Level Data
Pump On Date/Time Pretest Water Level Continuation Continuation
Pump Off Date/Time, Static Water Level
Duration of Aquiler Test M g Pont
Pumping Elevaton of M g Pount
Recovery _ -
j |54 s | 23
g£2 s c z e £ 22 z o
3 e & e e -] & & £ @
Date (ft) (XD) (gpm) Date Time (ft) (XD) (gpm)

Time
=720 7220 _992.77)

IZEEEAVIAEE A

1-49-091139¢  |93%.t-4

L7 =

Conversion Factors: 1 PSI = 2.31 feet 1 cubic foot = 7.48 gallons
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AQUIFER TEST DATA SHEET
(OBSERVATION WELLS) Page [ of /_
. py0/
PROJECT NAME'M PROJECT NO: /4 7///£’ﬂ£4ﬂ/ PIEZO NO: ny/:}g o 605[7 7
DATE PUMP DEPTH: TEST NO: ¢
TYPEOFTEST. ______  PUMPED WELL NO: DISTANCE FROM PUMPING WELL:
MEASURING EQUIPMENT: HYDROGEOLOGIST:
Time Data Water Level Data Time Data Water Level Data
Pump On Date/Time, Pretest Water Level Continuation Continuation
Pump Off Date/Time. Static Water Level
Durabon of Aquifer Test ! ing Pount
Pumping _ Elevation of Measunng Pont
Recovery _
8 @
H g 5 - e 5
£ 2 é g z e g § % | 32
8= 4 - s 82 a £ E &
Date Time (ft) (XD) (gpm) Date Time (ft) (XD) (gpm)

WD i WE C YR 12X

/-13-09 /ppz- |5220p

] 1949 13 2.0

Conversion Factors: 1 PSI = 2.31 feet

1 cubic foot = 7.48 gallons
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AQUIFER TEST DATA SHEET
(OBSERVATION WELLS) Page_/ of /.
PROJECT NAME: }}F PROJECT NO: } (7 7/// Z éf)&ﬂ,/ﬂ (/!/PIEZO NO: )ZF/F}’5 & ﬂ 53— 3
DATE PUMP DEPTH: TEST NO:
TYPE OF TEST: PUMPED WELL NO: DISTANCE FROM PUMPING WELL:
MEASURING EQUIPMENT: HYDROGEOLOGIST:
Time Data Water Level Data Time Data Water Level Data
Pump On Date/Time____ Pretest Water Level Continuation Continuation
Pump Off DatefTime, Static Water Level
Duration of Aquifer Test M g Point
Pumping _______ Elevation of M g Point
Recovery __
. 8 . s 3
£ $ 5 2 £ 3 23
Date (ft) (XD) (gpm) Date Time (f) (XD) (gpm)

Time
1 T)-094 J355 |Jd93.9T

|~1Z3-(p4] 1ol 2~ |998-90

1-14-29] /380 [993.3

Conversion Factors: 1 PS| = 2.31 feet 1 cubic foot = 7.48 gallons
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AQUIFER TEST DATA SHEET
— (OBSERVATION WELLS) page / of /.
~ prosec name __KAER  prosectro QT IR piezo no:_KAFR -OA0F
DATE i\.mgoq PUMP DEPTH: 14 ft restrno.___Lonstant fale
TYPE OF TEST AR PUMPED WELL NO: > DISTANCE FROM PUMPING WELL:
MEASURING EQUIPMENT: i \or Tre ndu ((vJ'g HYDROGEOLOGIST: __éf.xlh!‘uu_ﬂu‘_‘
Time Data Water Level Data Time Data Water Level Data
Pump On DatelTime Pretest Water Level__ Sde~tedb Continuation Continuation
Pump Off Date/Time Static Water Level
Duration of Aguier Test Measunng Mm?:ﬁm
Pumping Elevation of Mea: g Pont
o |t 3| g
§3 | i: | 33 §2 | 28|28
Date Time (ft) (XD) (gpm) Date Time (ft) (XD) {gpm)
WMOIE | n3Z2 | 50alf /i7]03 10103 2030
o 1205 | 56310 fi1)g4 0502 | 508.0%
" i3/5 | 50207 1)17]04 | cdco | 529 c
/" /30 | 502.01 1-13-091)310  |502.03
" 1337 | 502.0¥ )e19-29 1 )7 11 S0a 00
K “ 1347 | 50R0% I-11-09 | 204 |502-O%
~ g 126 | Doa.0x 1-1%-09 ] Qlol [502.03
" /4cg 502.0¥ ) /R 09| 0504 504 OF
4 /418 5o2.0¢ [-180910910 |502.1Z
y (Y28 |502.0% | 14-c91)3/2- lseao
" 1938 | 502.09 l-12-0 9] J70Y |503.02
i /H9¢ 50100 —(§-09 0% | 501.04%
" 1457 | 502.04 \-19-0A | 0veo [sQn.05
I 159 % | 503 .00 L1640 | C6e0 |90R.05
il 02—~ |50d 0L 1-19-09|£4918 _|S03 12
il 1]6d¥ |503.05 J19-091/257 |5¢205
) 170/ |5¢03.05
I 1730 |5cdey
T [7157 |3¢3 .¢Y
1 [¥3L [5c3eY
L [90 72— |50%.04
W [193( [S03.04
i o2 |50dc0y
o 203 503.93
o 3405 ko2.04
—~ I 2803 |502.0¥
y A30 |He2.53
(D ;1//*7'/04 2404 [ 502.9

Conversion Factors: 1 PSI = 2.31 feet

1 cubic foot = 7.48 gallons




AQUIFER TEST DATA SHEET

(OBSERVATION WELLS) Page / of /
prosecTname: _KAFR  prosecTNo: 14711t pezono:_ KAFR - (5HQ 3
oate i} llz] O PUMP DEPTH: 574 1+ TEST NO: .
TYPE OF TEST PUMPED WELL NO—_ KA FIB~ EXOOL  pisTANGE FROM PUMPING WELL-
MEASURING EQUIPMENT: __{a) : cekor, TransAu L HyDROGEOLOGIST: 2
T’WT'_MWM
Pump On Date/Time, Pretest Water Level Continuation Continuation
Fump Off Date/Time. Static Water Level =
Duration of Aquier Test Measuring Point __J() 'C cusn
Pumping Elevation of Measuring Pont ,5?
g | i o | I
¥ | B2 | B3 F2 | 2|23
Date Time (ft) (XD) (gpm) Date Time (ft) (XD) (gpm)
oo | [1p2 4351 Ji1]09 16i10% 44347
| zo #4934 B 0501 |493.4|
k 30 493 ¢4 o {0909 1998497
L 133( |492 48 /" 130 14739/
u (843 1493.9% i lizZo7 1415 .90
I 1356¢ 493 48 " Qw04 [493.495
' (903 49347 15101 [ 0lo [43198
’ 1415 |473.42 yejss | 0509 144349
¢ 1423 149395 1-1§5 09|09/ |493.5¢
I igsY [ 453.44 [-1§-05/500 199795
“ 1944|493 49 [-18-09 |/ 5% 149392
9549|493 4% C1Y.Q4 [ 0¥ 49342
v /503 |4939F l-\1-¢af ooy 149344
(11538 978 4% 1-14-c4] C50e [443.44
i Al <J95.44 [119-04 | Qi[fé 493.52.
1 137 17984 [11-0491/327 1993-9/
i J70% Y7343
01128 49392
it |lsoyY 192343
i |1¥9z 1493493
L lacy [193.492
/! 437 |49343
LU_[3c10__|491343
ot Q92w | 491.93
i A//0 9343
13209 (49344
U 2300 |H4243
H[13fea ]| 240A | 49342

Conversion Factors: 1 PSI = 2.31 feet 1 cubic foot = 7.48 gallons




AQUIFER TEST DATA SHEET

(OBSERVATION WELLS) Page | of /
PROJECT NAME L’.&E_E_ PROJECT NO: S 2112 PIEZD NO: FAFS ﬂ:‘m
pare 1\2l@d  pumpoerTH: AT4 restho__ CenStant Krte
rveeoFTesT A PuuPEDVELLm_K&EB_%KﬂQ\_ DISTANCE FROM PUMPINGWELL
MEASURING EQUIPMENT MM_MW ToNWUWCRE  HYDROGEOLOGIST g% %ffE EE
Tirme Data Water Lavel Data | nmensm | WelerleveiOse |
Prugmp O DhateTiene: Saatc Viiater Level __ ﬂuii_b\
Camanon of Aguier Test Meartunng Fosnt (k1
Pumpsg Elrvabion of Measunng Powd "ﬁ
;|54 s | gd
§2 [ 25 | 2: §2 | FF |2
Cate Time L] (X0) (gpm} Date Tirre L] {X0) igpm)
Uielod 1 1ane layefl tiafos otz  H988Y
"Vl o lw9rgo o o5lc |492.85
1330 149%.53 A cq15  1499.92-
1230 |ug93.3¢ 1 /3o  |99% 9¢
(30 |¥99-53 i Yred 1998 ¢4
1350 |49 %5 ' g2l [42F90
oo 199995 1158109 | oved 44§34
14 1€ |q498 %4 Jiglod | o518 |Lay a4
193 0 |4195. =4 @5 492 9%
148 Y §i I [0 5 199993
/44 ¥98. §¢ 1309 |/¢65 |998 10|
1450 199556 50 AN [495°90]
J520 |¥9%.%7 1 [ oiow 49792
530 19897 1-1-09 | 6R09 445 5o
[lz  [91%8) [-13-09] ¢9// 141897
JY] 1478 83 -19-091/8/7 |99%.90
1217~ [49¢ 94
174 2 1498.%|
(ol |Y79%3
[244 |49%.%5
1912 |49%.¥3
1939 |¥92.%¢
dpo13 91184
203% Q"?E‘.%ﬁ'
13 |493.Y¢
2213 |455.95
2310 Y 99
njoq | 2912 149954

Conversion Factors: 1 P51 = 2.31 fest

1 cubic foot = 7.48 gallons




AQUIFER TEST DATA SHEET

(OBSERVATION WELLS) Page / of
PROJECT NAME: _;m PROJECT NO: 199/1] 2 pezono. KHF L - 695/&7
oare__1¥)4q -0 9 PUMP DEPTH: 5;75"’ TEST NO: Zrtogex 74
TYPE OF TEST PUMPED WELL NO- . DISTANCE FROM PUMPING WELL:
MEASURING EQUIPMENT: SaVlv- HYDROGEOLOGIST:
Time Data Watar Level Data Time Data Water Level Data
Pump On DateiTime Pretest Water Level Continuation Continuation
Pump Oft Date/Time Static Water Level
Duration of Aguder Test Measuning Point
Pumping Elevation of Measunng Point
s | g8 s | g3
Date Time (ft) (XD) (gpm) Date Time {ft) (XD) (gpm)
[ [4-09] 14/0 | 5RO
T /1419 502 .01
" (470 503 0|
g (440 |502.¢cC
i ube  |60R .09
i /500|502 .00
u 51 [%501.99
" 928|501 %9
i iI53X |501.99
" 1543 |»019%
i I559% | 50i.9
u Iboo | b0iAa y
I lbHZ | S0iq#H
1| /909 150/.97
1t 11733 |50/.97
1t lygo¥ 150/.9%
it 1191 |52/.9%
1 2007 |%2/.9
L |3)0% %0l 9Y]
., | 8309 150/.9%
Noja9 /035 |509 ol
W/ 1233 ] |50/.91]
//20/09) 1005 Llink e fod 5 p W22 PP

Conversion Factors: 1 PSl = 2,31 feet

1 cubic foot = 7.48 gallons




DATE

PROJECT NAM% _ﬁf}__ PROJECT NO:

AQUIFER TEST DATA SHEET
(OBSERVATION WELLS)

/6?7///&

PIEZO NO:

PUMP DEPTH:

MEASURING EQUIPMENT:

TYPE OF TEST _&Q— PUMPEDWELL N

Time Data
Pump On DateTime
Pump Gl Date/Time
Duration of Aquler Test
Pumping __

Hecovery

Y s

T74/!

Pagelof%/

KHFSB - 050

TEST NO:

Pretest Water Level
Static Water Level
g Point

IZX 207

frm’ 174 z’ﬂvf

Water Level Data

vy

HYDROGEOLOGIST:

DISTANCE FROM PUMPING WELL:

Elevation of Measunng Point

Time Data
Continuation

Water Level Data

Date Time

£
a

3

3
~ to Water

~ Pressure

*
O Transducer

Flow
Rate

Date

g

Depth
= to Water

Time (ft

3 Pressure
9 Transducer

1-19-09

TS

N4
14

2+ |41¢ %5

1Y

19852

1922

W2

1430

14% <|

[4 Y0

44%.719

14§50

99%.1

(00

49916

[5/D

799,76

159D

19%.7

/530

498. 76

1540

94%.75

/55 ©

498,75

&6 O

198.72

[L30

498. 70

1700

498,70

]72%

41569

1§01

44%. L8

190

49%.¢

(457

99%. &

HOS5Y

41%.6

2199

999.0.L

/-Jo/p 5| 109 5

Y95-7 Z-

Y2e/p ¢

3945

"“

498.17

/2/// 91/cpz

K¢ L0

)-51-09 Do

4 _er

suee mlends

A

A N EXU AN

Conversion Factors: 1 PSI = 2.31 feet

1 cubic foot = 7.48 gallons




AQUIFER TEST DATA SHEET

(OBSERVATION WELLS) page ([ of
PROJECT NAME: 4 )3 PROJECT NO: /% 7 //{ z PIEZO NO: fd}/’tf;ﬂ = ﬂﬁloq- 3
oate__ )[4 -0 PUMP DEPTH: a9 79/ Testno LSl EDU YR i
rvpeorTesT A pympeoweung_ Lo X 00/ DISTANCE FROM PUMPINGWELL:
MEASURING EQUIPMENT: _{AJL L Zézzfdwrﬂ- HYDROGEOLOGIST: {00 Uaomlﬂ
Time Data Water Level Data Time Data Water Level Data
Pump On Date/Time Pretest Water Level Continuation Continuation
Pump Off Date/Time Static Water Level
Duration of Aguifer Test Measurning Pont
Pumping Elevation of Measunng Pont
Recovery B
s 2 § s s §
g3 g 2 e £ g 3 3 o
8 e = ol 8 e & £ e
Date Time (ft) (XD) (gpm) Date Time (ft) (XD) (gpm)

[F1F-0F JdTT | 49325

i l"-fﬂ‘p‘ ‘—/?55¢

1 1455 H4q3 54
" eyl | 4955H
" 45(p | 4334
i 44353
H [t} 2193.32
i 15AS 14933
" 1653 149332

" (54F (4933

" 550 149331

" QS5 4733

i W3y 4330

7 1L59 |993.33

[ |79.8 1993352

1 [¥03 |{9%.33

(e 149233

)T 11959 99339

it 1¥lp2 |99585

L0 A |973,35

4
77| jpd2- 1493-9¢

30fo¢ 12290 119336

'75{/5? 0/ 149335

Conversion Factors: 1 PSI = 2.31 feet 1 cubic foot = 7.48 gallons
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ATTACHMENT B

KAFB LANDFILL PERMIT FOR IDW DISPOSAL



KIRTLAND AFB LANDFILL SHORT-TERM PASS
(TEMPORARY, LESS THAN 90 DAYS)

PASS NUMBER DATE ISSUED:

VALID:

FROM: "7 e A To: N\ o O
CONTRACTOR CONTRACT NUMBER

VEHICLE LICENSE NUMBER

O Y S evositons Thel EARI02 - X2~ 2. A% (N2

377 ABW/EM REPRESENTATIVE

e, . . J— .1
- \ 1 Oy d
S N MR R |

KAFB FORM 234, MAR 97 3

KAFBI 32-7002



ATTACHMENT C

KAFB GROUNDWATER DISCHARGE AUTHORIZATION



Deborah Carter-Drain

Subject: FW: Final Aquifer Test Work Plan

————— Original Message-----

From: Segura, Christopher G Civ USAF AFMC 377 MSG/CEANC
Sent: Friday, January 09, 2009 1:06 PM

To: Holmes, Mark D Civ USAF AFMC 377 MSG/CEANR

Cc: Crosgrove, Cole G Civ USAF AFMC 377 MSG/CEANC
Subject: FW: Final Aquifer Test Work Plan

Mark,

I see no issue with this proposed discharge provided that
nitrate+nitrite concentrations in the discharge water be less than the
New Mexico Water Quality Standards for Interstate and Intrastate Surface
Waters; Irrigation, Livestock Watering, and Wildlife Habitat Uses,
20.6.4.900] NMAC standard of 132 mg/L.

Thank you,

Christopher G. Segura

Water Quality Program Manager
Natural Resources Management Branch
Kirtland AFB, NM 87117
505-853-5443, DSN 263-5443
Christopher.Segura@Kirtland.af.mil

----- Original Message-----

From: Holmes, Mark D Civ USAF AFMC 377 MSG/CEANR
Sent: Wednesday, December 17, 2008 10:15 AM

To: Segura, Christopher G Civ USAF AFMC 377 MSG/CEANC
Subject: FW: Final Aquifer Test Work Plan

Chris

Attached is the workplan for conducting the aquifer test on the
groundwater extraction well. Again, we anticipate production of
200,000-400,000 gallons of water that will be discharged in the
watercourse that receives any discharge from production well KAFB 7. We
ensure that the discharge does not cause surface erosion and construct
sediment barriers (hay bales) along the watercourse. Pat processed this
under the NPDES permit, with the main criteria being to meet certain
standards stated in the workplan.



The attached workplan is being revised to change the anticipated volume
of water, replace Pat's name with yours, and include a lab report to
substantiate the nitrate concentration detected in the plume in which
the extraction well is installed; I will forward the revised workplan to
you this week, but am sending this now for your initial review.

Thanks

//Signed//

Mark Holmes

Project Manager

Environmental Management

Restoration Section

505 846-9005

From: Deborah C Drain [mailto:Deborah.C.Drain@us.mwhglobal.com]
Sent: Friday, December 05, 2008 4:15 PM

To: Holmes, Mark D Civ USAF AFMC 377 MSG/CEANR
Subject: Final Aquifer Test Work Plan

Mark,
Attached is the final aquifer test work plan. If you are good with this
version, all we will need is the transmittal letter and the signed

document certification form.

Deb
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